We present results of the first attempts to accelerate partially stripped heavy ions in the Bevatron. Experiments were performed for hydrogen-like argon and neon ions, and, although the survival time of these ions in the 10 7 torr Bevatron vacuum was not sufficient to achieve full energy, valuable charge-changing cross section information was obtained.
Introduc ti on
To design heavy ion accelerators with the greatest possible beam repertoire one must have the capability of accelerating partially stripped ions. This arises simply because of the impossibility of obtaining fully stripped heavy ions at the desired injection energies.
One must worry, then, about the survival of the partially stripped ion in the machine vacuum since an ion which undergoes a charge-changing collision with a gas atom will be quickly lost. Vacuum The beam decay rate was measured using the Beam Induction Electrode (BIE) system, the instrument normally employed to observe the circulating current in the Bevatron. The BIE signal is brought into the control room, amplified, and displayed on an oscilloscope as a rapidly oscillating bipolar trace directly reflecting the voltage induced on the electrodes by the passing beam. Figure 1 shows such an oscilloscope picture for an Arl7+ beam pulse. For these experiments the BIE signal was rectified and averaged with a high-impedance operational-amplifier filtering system (time constant less than 1 millisecond). One of the Bevatron PDP-8's was made available for data collection; the rectified BIE signal was digitized every millisecond and stored in a memory array. The full array, representing data from one single beam pulse was then stored on disc and cleared for the next pulse. Data collection and storage occurred continuously and automatically, but could be stopped at will. Then the last digitized pulse would be available for print-out, or else any individual pulse could be recalled and dumped from the disc. The overall accuracy of this system, including errors due to beam shape variations and rectification time constants was substantially better than 5%. 
Vacuum Measurements
The Bevatron is divided into four 900 quadrants, where the magnet continuously encloses the vacuum tank, and four three meter long straight "tangent tanks" connecting the quadrants. Vacuum pumping consists of six 32" diffusion pumps in each of the four tangent tanks and a distributed cryopumping system in the magnet quadrant sections. Pressure readings are taken by ionization gauges located in the tangent tanks. Pressure measurements are not made in the quadrant sections because the pulsing field grossly distorts ion gauge readings. At the normal operating pressure range, lowto mid-10 7 torr, the residual gas has been analyzed and is almost exclusively air. Thus the cryopanels, which circulate helium gas at 15°K provide a large portion of the effective pumping speed of the system. beam was too rapid to allow use of the Bevatron feedback systems. The variation in decay rate with pressure confirmed that beam losses were primarily due to charge-changing interactions and not to tuning parameters. Further confirmation of the consistency of the overall picture has been supplied by the preliminary analysis of experiments performed by Raisbeck et al6 at the Bevalac using carbon, neon and argon ions at energies from 250 MeV/amu to 1.05 GeV/amu. These experiments were designed to measure electron pick-up cross sections for fully stripped ions passing through a gasfilled portion of the beam pipe. This effect was observed, and a saturation in the pick-up rate led to a determination of the electron loss cross section for single-electron ions. These cross sections could be fit to within about a factor of two with the coefficients predicted by Gillespie. This factor of two is well within the presently-determined experimental uncertainties.
Concl usions
The agreement between the present experiments and 
